The effect of a time delay on the characteristics of the canine glucoregulatory system.
In order to elucidate the effect of a relative time delay on glucose regulation, we performed experiments with differently timed infusions of insulin and glucose in a canine model. When portal insulin infusion (0.03 U/kg over 5 minutes) preceded portal glucose infusion (0.05 g/kg over 5 minutes) by 1 minute, glycemia increased to a maximum value of 104 +/- 4 mg/dL at 6 minutes, whereas insulinemia peaked at 3 minutes at a level of 130 +/- 4 microU/mL (baseline, 21 +/- 7 microU/mL). C-peptide levels increased from 200 +/- 50 to 270 +/- 30 pmol/L. Glycemia then decreased to a minimum level of 61 +/- 4 mg/dL, significantly lower (P less than .02) than the corresponding values in control experiments when insulin was infused alone. With a reversed timing sequence of infusions with glucose infusion preceding insulin infusion by 1 minute, glycemia increased similarly, but decreased to a minimum level of only 84 +/- 4 mg/dL, which was significantly higher (P less than .01) than in the above experiment. Insulinemia peaked similarly at 126 +/- 7 microU/mL, and C-peptide increased from 210 +/- 50 to 280 +/- 50 pmol/L. These experiments demonstrated an unexpected effect: adding glucose to an insulin infusion almost doubled the biological activity of the exogenous insulin as measured by its hypoglycemic action. They also indicated that small perturbations of glycemia and insulinemia in the portal circulation have a profound effect on metabolism, and that even short relative time delays in elevating either insulinemia or glycemia can cause significantly different metabolic outcomes.(ABSTRACT TRUNCATED AT 250 WORDS)